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ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate gas diffusion by a porous catalyst layer formed 
on at least one surface of a polymer electrolyte membrane or on a porous conductive 
electrode substrate in a pair of electrodes installed on both sides of the polymer electrolyte 
membrane and having a conductive separator forming a gas supply path. 

SOLUTION: The electrode has a porous catalyst layer formed on at least one surface of 
the polymer electrolyte membrane or on the porous conductive electrode substrate. Since 
many fine pores are present in the porous catalyst layer, an electrode reaction area is 
enlarged, and diffusion of gas is facilitated. The porous catalyst layer is directly formed on 
the polymer electrolyte membrane or on the porous conductive electrode substrate by 
atomizing ink dispersed with catalyst particles. As the method of atomizing for ink, a spray 
coating method is desirable. Ink can contain an electrolyte, a water repellent agent and the 
like together. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polyelectrolyte mold fuel cell with which the conductive separator in which the 
passage which supplies gas to the electrode and each electrode of the polyelectrolyte film and the 
pair which sandwiched the film was formed is provided, and said electrode possesses the porosity 
catalyst bed formed in one [ at least ] field of the polyelectrolyte film. 

[Claim 2] The polyelectrolyte mold fuel cell which possesses the conductive separator in which the 
passage which supplies gas to the electrode and each electrode of the polyelectrolyte film and the 
pair which sandwiched the film was formed, and possesses the porosity catalyst bed by which said 
electrode is formed on a porosity conductivity electrode substrate, and faces said polyelectrolyte 
film. 

[Claim 3] The polyelectrolyte mold fuel cell according to claim 1 or 2 currently formed when a 
porosity catalyst bed atomizes and sprays the ink which distributed the catalyst particle on the 
polyelectrolyte film or a porosity conductivity electrode substrate. 

[Claim 4] The polyelectrolyte mold fuel cell according to claim 3 with which the ink which 
distributed the catalyst particle contains the carbon impalpable powder which supported noble 
metals, the carbon impalpable powder which supported noble metals, a polyelectrolyte or the carbon 
impalpable powder and the polyelectrolyte which supported noble metals, and the carbon impalpable 
powder which gave a water-repellent finish by fluororesin. 

[Claim 5] The manufacturing method of the electrode for polyelectrolyte mold fuel cells which has 
the process which forms a porosity catalyst bed by atomizing and spraying the ink which distributed 
the catalyst particle on the polyelectrolyte film or a porosity conductivity electrode substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the manufacturing method of a polyelectrolyte mold 
fuel cell and its electrode. 

[ 0002 ] 

[Description of the Prior Art] What generally arranged the carbon impalpable powder which 
supported noble metals on the porosity conductivity electrode substrate as an electrode of a 
polyelectrolyte mold fuel cell is used. As for these electrodes, it is common to be formed by ink- 
izing carbon impalpable powder which supported noble metals using organic solvents, such as 
isopropyl alcohol, and allotting this on a base material using screen printing or a replica method. 
Electrode catalyst powder is slurred apart from this, a doctor blade method etc. is used and allotted 
on the sheet made of resin, and there is also a method of sheet-izing an electrode and using it. 

[0003] In these electrodes, ostomy material is beforehand added into ink, after electrode formation, it 
calcinates and the measures of making micro pore form in an electrode etc. are taken so that the 
gaseous diffusion within an electrode may not be barred. Furthermore, the carbon powder which 
supported polytetrafluoroethylene (PTFE) is mixed in ink, and the approach of raising the water 
repellence of an electrode is taken in many cases. Moreover, what joined the electrode produced by 
doing in this way as a zygote of an electrode and the polyelectrolyte film and the polyelectrolyte film 
by the approach of a hotpress etc. is used. 

[0004] 

[Problem(s) to be Solved by the Invention] The conventional electrode needs to remove ostomy 
material after electrode formation, or [ however, / calcinating the formed electrode once, in order to 
remove ostomy material ] — or it is necessary to wash and the production process of an electrode 
becomes more complicated. 

[0005] Moreover, as for a catalyst bed, originally, applying to the polyelectrolyte film directly is 
effective from a viewpoint of expansion of electrode reaction area. However, it is very difficult from 
a viewpoint of the bloating tendency of the polyelectrolyte film, and membranous chuck nature to 
form an electrode by print processes etc. on the polyelectrolyte film. 

[0006] 

[Means for Solving the Problem] This invention possesses the conductive separator in which the 
passage which supplies gas to the electrode and each electrode of the polyelectrolyte film and the 
pair which sandwiched the film was formed, and said electrode is related with the polyelectrolyte 
mold fuel cell possessing the porosity catalyst bed formed in one [ at least ] field of the 
polyelectrolyte film. Moreover, this invention possesses the conductive separator in which the 
passage which supplies gas to the electrode and each electrode of the poly electrolyte film and the 
pair which sandwiched the film was formed, and said electrode is formed on a porosity conductivity 
electrode substrate, and is related with the polyelectrolyte mold fuel cell possessing the porosity 
catalyst bed which faces said polyelectrolyte film. 

[0007] As for said porosity catalyst bed, it is desirable to be formed by atomizing and spraying the 
ink which distributed the catalyst particle on the polyelectrolyte film or a porosity conductivity 
electrode substrate. It is desirable to carry out the spray coating cloth of the ink which distributed the 
catalyst particle especially on the polyelectrolyte film or a porosity conductivity electrode substrate. 
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and to be formed. 

[0008] As for the ink which distributed said catalyst particle, it is desirable to contain the carbon 
impalpable powder which supported noble metals, the carbon impalpable powder which supported 
noble metals, a polyelectrolyte or the carbon impalpable powder and the polyelectrolyte which 
supported noble metals, and the carbon impalpable powder which gave a water-repellent finish by 
fluororesin. 

[0009] Moreover, this invention relates to the manufacturing method of the electrode for 
polyelectrolyte mold fuel cells which has the process which forms a porosity catalyst bed, and the 
process which carries out the spray coating cloth of said ink preferably, and forms a porosity catalyst 
bed by atomizing and spraying the ink which distributed the catalyst particle on the polyelectrolyte 
film or a porosity conductivity electrode substrate. 

[ 0010 ] 

[Embodiment of the Invention] The electrode of the polyelectrolyte mold fuel cell of this invention 
possesses the porosity catalyst bed formed on one [ at least ] field of the polyelectrolyte film, or the 
porosity conductivity electrode substrate. In said porosity catalyst bed, many detailed holes exist 
compared with the catalyst bed which the conventional electrode has. For this reason, electrode 
reaction area is expanded and diffusion of gas becomes easy. The desirable average diameter of a 
detailed hole is 0.04-1 micrometer, and the desirable specific volume of a catalyst bed is more than 
0.06cm3/g preferably more than 0.04cm3/g. 

[001 1] As for said porosity catalyst bed, it is desirable to be directly formed on the polyelectrolyte 
film or a porosity conductivity electrode substrate by atomizing and spraying the ink which 
distributed the catalyst particle. It is desirable to atomize ink in mean particle diameter of 10-50 
micrometers, and to make it adhere on an adhered field at this time. 

[0012] As a desirable method of atomizing ink, the approach of carrying out the spray coating cloth 
of the ink on the polyelectrolyte film or a porosity conductivity electrode substrate is mentioned. In 
said process, the ink which distributed the catalyst particle, for example from the spray nozzle is 
injected by the pressure of arbitration. Since it atomizes the injected ink, before ink adheres on the 
polyelectrolyte film or a porosity conductivity electrode substrate, most solvents evaporate. 
Therefore, it adheres so that a catalyst particle may deposit on an adhered field, and a porosity 
catalyst bed is formed. Moreover, it becomes possible to form a porosity catalyst bed on the direct 
polyelectrolyte film, without making the polyelectrolyte film swell with a solvent, and junction 
nature of the polyelectrolyte film and a porosity catalyst bed can be strengthened. 

[0013] Although it cannot generally crawl since the conditions of a spray coating cloth change with 
classes of solvent etc., suitable conditions are 5 (distance of adhered field and nozzle)-30cm in 0.5- 
2mm of diameters of a nozzle hole, the atomization pressure force (injection pressure from a no zzl e) 
0.5 - 3 kgf/cm2, and nozzle height. Moreover, the desirable mean particle diameter of the catalyst 
particle (particle to which the polyelectrolyte currently mixed by some catalyst particles and ink 
comes to become entangled) in the inside of the ink used for said process is 1-10 micrometers, and 
the content ratio of 1 - 7 % of the weight and solid content with the desirable desirable content ratio 
of the catalyst particle in the inside of ink is 5 - 20 % of the weight. Moreover, as for the viscosity of 
ink, less than [ 50P ] is desirable. 

[0014] As a catalyst particle, the carbon impalpable powder which supported noble metals, for 
example is used preferably. The ink which distributed the catalyst particle can also be made to 
contain the carbon impalpable powder given a water-repellent finish by the polyelectrolyte and 
fluororesin other than a catalyst particle, water repellent, a polyelectrolyte, etc. together. 

[0015] As a solvent, a butanol, ethoxy ethanol, pentyl alcohol, butyl acetate, etc. are used preferably, 
for example. These may be used independently and may be used combining two or more sorts. 
Among these, especially a butanol and butyl acetate are desirable from the point which is easy to 
evaporate by injection. 

[0016] As polyelectrolyte film, it is Du. Perfluoro sulfonic acid film, hydrocarbon system film by 
Hoechst A.G., etc. which are represented by the Nafion film made from Pont are used preferably, as 
a porosity conductivity electrode substrate, carbon paper, a carbon cross, a carbon-PTFE compound 
sheet (what was made to scour carbon and PTFE mutually and was sheet-ized), etc. are used 
preferably, and fluororesin, such as PTFE, is preferably used as water repellent. 
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[0017] If gas can be supplied to each electrode used for this invention along with an electrode 
surface as a conductive separator in which the passage which supplies gas was formed, what is 
generally used from the former can be especially used without limitation. Moreover, there is 
especially no limitation in the configuration of the polyelectrolyte mold fuel cell obtained by 
carrying out the laminating of said electrode and separator etc. 

[0018] 

[Example] Next, based on an example, this invention is explained concretely. 

[0019] «example 1» 20g (mean particle diameter of 100-500nm) of 25-% of the weight platinum 
support carbon powder, 225g (5 % of the weight of resinous principles, the U.S. Aldrich make) of 
Nafion solutions, and the mixture that consists of several drops of surface active agents (NP- 1 0 made 
from a Japanese surfactant industry) of butanol 250g and marketing as solvents were mixed by the 
ball mill method, and the ink which distributed the catalyst particle was prepared. On the Nafion film 
(Nafionl 12 made from Du Pont) which is polyelectrolyte film, using spray coating equipment as 
shows the obtained ink to drawing 1 Carry out a spray coating cloth and a porosity catalyst bed is 
formed so that the mean particle diameter of 10-50 micrometers may atomize ink on 5-30cm 
conditions in 0.5-2mm of diameters of a nozzle hole, the atomization pressure force 0.5 - 3 kgf/cm2, 
and nozzle height. The porosity catalyst bed was formed also like another field of the polyelectrolyte 
film. 

[0020] It is put into ink by the container 1 among drawing 1 , and always stirs with an impeller. The 
ink in a container 1 is pressed fit in a spray nozzle 3 with a pump 2. Circulation recovery of the ink 
which was not injected from a spray nozzle 3 is carried out at a container 1. A spray nozzle 3 can be 
scanned two-dimensional at the rate of arbitration with two actuators. On the polyelectrolyte film 4, 
the frame 5 for masking cut into 60mm angle is arranged, and while a spray nozzle 3 atomizes ink 
for a this top, it moves. 

[0021] A water-repellent finish which calcinates beforehand the polyelectrolyte film in which the 
porosity catalyst bed was formed to both sides, after being immersed into ND- 1 solution (dispersion 
liquid of the Daikin Industries fluororesin system water repellent) was given, and was inserted with 
carbon paper (Toray Industries make) of the formed catalyst bed and 360 micrometers of thickness 
which cut into the same size, this was set in the current-voltage characteristic measuring device for 
cells, and the cell was constituted, the fuel electrode of said cell — hydrogen gas — 80 degrees C and 
a fuel utilization rate were set up as the air pole for a sink and cell temperature, the air utilization rate 
was set up for air to 30% 90%, and gas was humidified so that hydrogen gas might become 75 
degrees C and air might become a 65-degree C dew-point. The current-voltage characteristic of the 
obtained cell is shown in drawing 2 . 

[0022] Example of «comparison 1» The catalyst bed was formed with the screen printing 
currently generally performed from the former using the same ink as having used in the example 1. 
When screen printing was used, since it was difficult, on the carbon paper which gave the same 
water-repellent finish as the above as usual, printing on the polyelectrolyte film printed ink and it 
created the electrode. Here, the screen of 1 00 meshes was used. After printing, after fully drying the 
electrode at 80 degrees C and removing a solvent, the polyelectrolyte film was inserted with the 
electrode of two sheets, the same cell as an example 1 was constituted, and same actuation was 
performed. The current-voltage characteristic of the obtained cell is shown in drawing 2 . 

[0023] «example 2» The same actuation as an example 1 was performed except having carried 
out the spray coating cloth of the ink, and having formed the porosity catalyst bed on the carbon 
paper which gave a water-repellent finish instead of the polyelectrolyte film. The current- voltage 
characteristic of the obtained cell is shown in drawing 3 with the result of the example 1 of a 
comparison. 

[0024] It is shown that drawing 2 and drawing 3 are superior to the cell using the electrode which the 
direction of the property of the cell using the electrode equipped with the porosity catalyst bed 
concerning this invention created with screen printing. 

[0025] When the cross section of the electrode obtained in the cross section and the example 1 of a 
comparison of an electrode which were acquired in the example 2 was observed with the scanning 
electron microscope (SEM), in the former electrode, it was checked that the detailed hole which can 
diffuse gas easily is formed in the whole catalyst bed. On the other hand, in the latter electrode, the 
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catalyst bed was precisely formed on carbon paper, and there were few detailed holes and it turned 
out that it moreover is not formed in the whole electrode at homogeneity. The mimetic diagram of 
the cross section of the catalyst bed formed by screen printing on carbon paper at drawing 5 in the 
mimetic diagram of the cross section of the porosity catalyst bed formed in drawing 4 by the spray 
coating cloth on carbon paper is shown. 

[0026] A hole with detailed 13 and 14 express a catalyst bed among drawing 4 and drawing 5 , and 
1 5 expresses carbon paper. When ink is atomized and an electrode is created, as shown in drawing 
4 , the detailed hole 13 which can diffuse gas easily is formed into the catalyst bed at the whole 
electrode, and it is the optimal as electrode structure. On the other hand, when an electrode is created 
with screen printing, as shown in drawing 5 , the catalyst bed is precisely formed on carbon paper, 
and there are few detailed holes 1 3 and they are not formed in the whole electrode. The electrode 
which these things carried out the spray coating cloth of the ink which distributed the catalyst 
particle on the polyelectrolyte film or carbon paper, and was created shows that it excels also 
structurally and efficiently compared with the electrode created with the conventional screen 
printing. 

[0027] 

[Effect of the Invention] Since many detailed holes exist compared with the catalyst bed which the 
conventional electrode has in the porosity catalyst bed which the electrode of the polyelectrolyte 
mold fuel cell of this invention possesses, electrode reaction area is expanded and diffusion of gas 
becomes easy. In carrying out the spray coating cloth of the ink which contains a catalyst particle 
especially to the polyelectrolyte film or a porosity conductivity electrode substrate, before ink 
adheres to a polyelectrolyte or a porosity conductivity electrode substrate, most solvents in ink tend 
to evaporate. Therefore, the particle of ink cannot spread easily on a polyelectrolyte or a porosity 
conductivity electrode substrate, it adheres so that a catalyst particle may deposit, and a porosity 
catalyst bed is formed, and the high electrode of gaseous diffusion nature can be obtained. Moreover, 
since most solvents evaporate, the polyelectrolyte film is not made to swell and the junction nature 
of the polyelectrolyte film and a catalyst bed becomes strong. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing an example of the spray coating equipment used in 
case the electrode for polyelectrolyte mold fuel cells of this invention is manufactured. 

[Drawing 2] It is drawing showing the current-voltage characteristic of the cell manufactured in the 
example 1 and the example 1 of a comparison. 

[Drawing 3] It is drawing showing the current-voltage characteristic of the cell manufactured in the 
example 2 and the example 1 of a comparison. 

[Drawing 4] It is the mimetic diagram of the cross section of the porosity catalyst bed formed by the 
spray coating cloth on carbon paper. 

[Drawing 5] It is the mimetic diagram of the cross section of the catalyst bed formed by screen 
printing on carbon paper. 

[Description of Notations] 

1 Container 

2 Pump 

3 Spray Nozzle 

4 Poly electrolyte Film 

5 Frame for Masking 

13 Hole 

14 Catalyst Bed 

15 Carbon Paper 



[Translation done.] 
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/X/P?yS0. 5 ~ 2 mm, BitK-t) (/ X/P;(PP><Dit 
#4FE4j) 0. 5~3kg f/cm^, y X/PifU £ (ffifij" 

#ili t y X/ix t yjjggf) 5~3 0cmT’fc5. Sfc, fu 

isxaicffiv'fetbs^ mm<r>m& 
ub- t xr p^ hz m,& $ tin ' 5 mm-ntem* 

^ot4S*if) ©jfS U'^ef-SUl^lO/nn 
-efc t> , -y ^ uv£*rtfcs£ti: 1 

-7**%, OS* 

%X'<fc-5„ £fc, -Yy^roMUSOPaWSL 

V \ 30 

[0 0 14] Ltd, 00;U4#&M&S»L 

fcft*«»*!iS»*L<«V'e»ii5. #«»»**£»£ 
•£fc>fP*K: fciKfrT-roffifcs *#*«#*, 7 y 

8 ** 1 . 

»ft * ^ ■ -» fc£*T S * 5 X £ t X* 1 5 . 

[0 0 15] Jg*iJ£ LX(4, #l;it4X*y“/P, * h* 
's=-9 /— /P, "^PX/PT/p^ — /lx, g^XX/P& ifflS 
»£ LCfflV'ibftSo X*tP>f41ii*i}X'ffllDXfc i<, 2 
®W±£r0fi.^'g-*2-£Xflil/'Xt> rtl<bro5^)X 
14, "A&HXJ; 9*tffcU&V'o£*if#'e>, 0#(iX^y- 40 

/lx, SK^f/^s»iU'„ 

[0 0 1 6] mftTMMKWit LXf4, Du Pont 
ttSWNa f i on mcft&ZtlZ>s<—y>\s*VX./V7 
~-*x Ht»|o«[i:*3|i*g|*ifijs»*L< 
fflv'ttb, mmmimnMmttb txt4, *-*px< 

—/■?—, #— rfiVc? nX x *-#y-PTFE9^'>- 
h (#-#p£ PTFE£|*9^:b-g:X'P- Mfcbfct 
CD) *i?a*ff3;L<fflV'fe*t, UX{4, PTF 

E)fe y t L < ffll'bilS. 

[0 0 17] *»8te8V'&ft5#««K;tfxS:ft*6-** so 



4 

58Bfc8jfcLfc88'tt'fe'<i'-* £ bX(4, ®H®(c 
»oX^X^ffn(ft4»#6t©T?*>*ttfte3|6*>fe— 

£fc, «rB«Sfc-fe^u-^i:Sra»LX#b*tSK» 

[0018] 

mmm] *k. **«fc*^v'-c*»wsr*fl:tttett 
m-rs. 

[0019] <(HSS{aj 1 » 2 5 fi *% -#p 
» 5|5 (¥$««■« 1 00~500n m) 20g, Naf 
iong« («0g)$#5*fi%, *B7A'Kyyftt 
S) 2 2 5 g, ?g*lj£ L,XX?y-/P2 5 0 g&imfl 
|R(D#ffifgl4ffl (B^t^r^^^HHSroNP- 
10) Sc8ft>e>&Sft&|fe&. ^-/P5/Ffe(cJ:9^ 

u MmfiLTZftmzittc'f 's? zmM\^ti 0 

xf P*£H 1 tx^ihi 5 *xXu-8X*«SrfllV'Xi* 
^ftSffS-CWNaf iong (Du Pont8 
©N af i o n 1 1 2 ) (X, J X/P?L^0 . 5 ~ 2 m 

m, Bitl££) 0. 5~3kg f/cm 2 , / X/PjlS $ 5 
~ 3 0 cm©|frl?4y^ s ¥Kiefgl 0~50gm 
KlWft^flS £ *t 5 4 ? (x xt X p-M*J X X ^TLfttt mm 
&&& U gMHMWBWRiot 5— *©ffifcfclB]«l!:# 
7LKttiES^^Lfc 0 

[0 0 2 0] git, fSl fx{4xf py^AixIbtt, « 
»?i«K;X#«Ht»Sn*. 8»l*«>xfP*fM«PX 
2(^4 9xXP-yX/P3(aiA$ix5o xXlx— yx 
/p 3 a^^at^ft^ofcxf ^ { ±^n 1 

4t-5o xXix-y X/P3f4 2<@<DTi7^^.^— * — (x4 
•5 e«<Dii*X 2 &7Elft{X7feSX5 X £ # "T^-CfeS. 
*£?*8W*4©±IXtt6 OmmfllXj&y h£*lXx-r 
P=¥PXfflCD#5/!ngag£*tX:)o'9 , XCD±?rXXlx— 

y x/p 3 jjw srfsa^i: L/4^5 e>^»-r s, 
[ 0021 ] 

SBiSr, i^feND-l^® (^xf drixX^S»<D7-y*B 

JJg^jg*^J(D^S5:®) «H!i»*tt«Sl*i-*#*»3aS: Jfe 

U, t f^-tF-r Xtx* JX h Lfcttff 3 6 

OK PSD X*^, Xtv^^. 

Wfi«®««-«BEWtt#l 3 e*«R:-fey Mx, 

WlSLfco mIia¥®?lh,cDB!PHli-7K*^^Sr, ^®ic 
^Sr*L, lilSlr8 0t, «fi$lf^9 0%, 
0%{xia:y£U /k^^xt(4 7 5t), ^ 
14 6 5lCcDg^(-/4S4 yixtf^SrJpSLfc,, 

[0022] &vcMm 1 » 1 xffl i '^cd t m c-r 

v^«rfflV'Xfl63»Ed'f>-*JxfT*>nxv'*x^ y-PFp 

5^, Si^*ft?«K±txTOJi-SXi)4ffi»|-efcS 

fctf>, MIHirl^Ei 87 K^S^SgL,fc 4 ;-^P 

x<_A-±[cxrix^^ppj8ijLX«ffitr^bfc. XXX* 
f4, 1 0 0^ -y'>3.(D^^ u — fnWJ^, s 
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**«i 

WfefcflMtU ISI«O||f^*rtTofc 0 
«e-*ee*ws:«:h 2 \c7ji-r 0 

[0 0 2 3] mmm 2 » ffi 19 Hi 
ykfcmZM Lfc*— 

»*UT#?L*««E«S:»j«Lfcri:£WH4s £ ifll 

Jtttftl 1 ro|g^:i 1 1 (cm 3 (c^-r o 
[0 0 2 4] E]2*5«ktfE]3i± N *38Wfc:#5#?Lfltt »«• 

^^y — 

vPnWJfeidJ: DflsjfcLfcWttSrJBV'fcWftJ; 0 
V'Sr ttr^bTV'So 

[0 0 2 5] USStfij 2 -C#e>ixfcS1icO»fffl*5j;tJ51t|{£ 

« i -e»e>ftfcnw©wffi«:3fe*att^w«* (se 

M) (' J: y«^Lfcir r 5, 

srtiSflfcttSixfc. *-/Kv 

% 1KiM&7L 

t^^A'ofco IH4 (C* — /!?>"<— ±iC^.7 P l^— H 
#fciO»^Snfc#?LKftfcliJi©»fB©«AH*» HI 
5 ±k^ ^ y y am 

[0 0 2 6] H4*i«fctJ‘Bl5*K 1 3 It'&lmtelL. 14 
ttMKJB, 1 yf 

«WfcLT«SSrflsj*L;fcil£fc:H:» HI 4 5 

«««36fc LTWJHS-C 

fcS. ** y-MWJ&lcJ; y 30 

m 5 5 (c v ttffiJitf 5 # — 

-^-±fc»ttk:»riiS*i-c*JO, tftMft?Li 3 *Wt£ 

<, r.*i,e>writt* tt 

SrK^F-miHrBI±a!>5V'tt 
# — j<— ±( zx 7 ’i'— MjffLTftlfcLfzMM 

it. '&%(n>7.'; y — v^igijifetcij: y^Lfc«ffijrjt^< 

■CfflHSWJC’btttiWt’bffitfCV'S w t LTV'5o 
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[0 0 2 7] 

[*«©»*] *»w©«^«»Ka»»««i©*« 
«fe 5 v ' li#?LW#mi8®S$tt^ ^ i7 *{***■ 5 BU 

y tc < < , «t^s^j5s*ia-r 5 ± 5 i-tt 

mx*£#Mm *<?>»&&#&< *s. 

[Bffi0>«]|l*tfti]] 

[Ell] 

<Jb 2> 0 

[El 2] HiSFi|lfeJ:U : it^l-r'4aigL7c^Sm»« 
*-11£E1«tSrSWH'C«>5 0 
[El 3] Hig^fc'iTm^FlJl T'SJtL^c^ai^wa 
^-®J3Ei|#1±5r^-rE|-CfcS„ 

[ei 4 1 vm& 

[El 5] y y 

[fS-si-wt&W] 

1 ^tHr 

2 ^VT 1 

3 ^7u-/X/P 

4 

5 

1 3 a 

1 4 mm 

1 5 # — tR^— X— 



[Ell] 



[E14] 



[EI 5 ] 
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